Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.049; wR factor = 0.124; data-to-parameter ratio = 15.1. organic compounds o112 Helliwell et al.
In the title compound, C 20 H 18 ClN 3 O, the dihedral angle between the pyrazole and the 3H-indole components is only 13.28 (6) , indicating that there is conjugation between the two heterocyclic subunits. The N-methoxyphenyl unit makes a dihedral angle of 25.10 (7) with the pyrazole ring.
Related literature
For related structures, see: Baradarani et al. (2006) ; Rashidi et al. (2009) 
Data collection
Bruker SMART APEX CCD areadetector diffractometer 9553 measured reflections 3461 independent reflections 2662 reflections with I > 2(I) R int = 0.092 Refinement R[F 2 > 2(F 2 )] = 0.049 wR(F 2 ) = 0.124 S = 0.97 3461 reflections 229 parameters H-atom parameters constrained Á max = 0.70 e Å À3 Á min = À0.30 e Å À3 Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2002) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 7-Chloro-2-[1-(4-methoxyphenyl)pyrazol-4-yl]-3,3-dimethyl-3H-indole M. Helliwell, A. Afghan, F. Keshvari, M. M. Baradarani and J. A. Joule
Comment
We have been studying the interaction of 2,3,3-trimethyl-3H-indoles with the Vilsmeier reagent and discovered that this produced (3,3-dimethyl-2,3-dihydroindol-2-ylidene)malondialdehydes (Baradarani et al., 2006) . 2,3,3-trimethyl-3Hpyrrolo[2,3-f]quinoline and 2,3,3-trimethyl-3H-pyrrolo[3,2-h]quinoline behave similarly (Rashidi et al., 2009) . The malondialdehydes could be reacted in turn with arylhydrazines to produce mono-arylhydrazones which, on simple reflux in ethanol, were converted into 3,3-dimethyl-2-[1-aryl-1H -pyrazol-4-yl]-3H-indoles (Scheme 2). We now report the crystallographically determined structure of one of these: (1-(4-methoxyphenyl)pyrazol-4-yl)-3H-indole (1).
The structure of (1) reveals the extent of conjugation of the two heterocyclic components of the molecule, i.e. the pyrazole and the 3H-indole. Each of these two components is essential planar; the greatest distance from the least squares plane through the atoms C11 -C13, N2, N3 is 0.004 (2) Å for C11 and the greatest distance from the least squares plane through the atoms C1-C8, N1 is 0.027 (2) Å for C7. Furthermore, the dihedral angle between these two planes is only 13.28 (6)°, indicating conjugation between the two aromatic heterocycles. The N-methoxyphenyl unit, perhaps surprisingly, is not coplanar with its attached pyrazole making a dihedral angle of 25.10 (7) ° with the pyrazole unit.
Experimental
A mixture of 7-chloro-3,3-dimethyl-2,3-dihydroindol-2-ylidene)malondialdehyde (150 mg, 0.6 mmol) and 4-methoxyphenylhydrazine hydrochloride (110 mg, 0.6 mmol) in ethanol (15 ml) was heated at reflux for 2 h. After this time, the solvent was evaporated and residue recrystallized from absolute ethanol to give 7-chloro-3,3-dimethyl-2-(1-(4methoxyphenyl)pyrazol-4-yl)-3H-indole (179 mg, 85%). m.p. 464-465 K. 1 H-NMR (CDCl 3 ) δ 1.56 (6H, s, 2xMe), 3.88 (3H, s, OMe), 7.02 (2H, d, J = 9 Hz, Ar-H), 7.17 (t, J = 7.5 Hz, 1H, H-5), 7.24 (dd, J = 7.5, 1.2 Hz, H-4), 7.35 (1H, dd, J = 7.5, 1.2 Hz, H-6), 7.69 (2H, d, J = 9 Hz, Ar-H), 8.29 (1H, s, pyrazol-5-yl-H), 8.61 (1H, s, pyrazol-3-yl-H). 13 C-NMR (CDCl 3 ) δ 24. 72, 54.56, 55.61, 114.67, 119.33, 121.15, 126.19, 127.75, 128.32, 140.30, 148.22, 158.91, 179.38. ν max 3022, 2970, 2927, 1606, 1508, 1255 .
Refinement
H atoms bonded to the C atoms were fixed geometrically and treated as riding with C-H = 0.93 Å (aromatic) and 0.96 Å (methyl), with U iso (H) = 1.2 times those of the parent atoms for the aromatic H atoms and U iso (H) = 1.5 times those of the parent atoms for the methyl H atoms. (9) 0.0037 (7) 0.0038 (7) −0.0050 (7) N1 0.0208 (9) 0.0183 (9) 0.0151 (9) 0.0010 (7) −0.0019 (7) 0.0004 (7) N2 0.0212 (9) 0.0192 (9) 0.0161 (9) −0.0004 (7) −0.0009 (7) 0.0000 (7) N3 0.0212 (9) 0.0220 (9) 0.0174 (9) −0.0015 (8) 0.0007 (8) 0.0005 (7) C1 0.0186 (10) 0.0201 (11) 0.0142 (11) 0.0020 (8) −0.0041 (9) 0.0015 (8) C2 0.0188 (10) 0.0269 (12) 0.0161 (11) −0.0005 (9) −0.0014 (9) 0.0028 (9) C3 0.0260 (11) 0.0249 (12) 0.0193 (12) 0.0062 (10) −0.0011 (9) −0.0027 (9) C4 0.0281 (12) 0.0207 (11) 0.0249 (13) 0.0018 (10) −0.0031 (10) −0.0016 (9) C5 0.0244 (11) 0.0234 (12) 0.0204 (12) −0.0033 (9) −0.0003 (9) −0.0007 (9) C6 0.0221 (10) 0.0214 (11) 0.0128 (11) 0.0003 (9) −0.0038 (8) 0.0014 (8) C7 0.0203 (10) 0.0193 (11) 0.0147 (11) 0.0002 (8) 0.0008 (9) 0.0001 (8) C8 0.0195 (10) 0.0204 (11) 0.0103 (10) 0.0015 (8) −0.0046 (8) 0.0017 (8) C9 0.0333 (12) 0.0233 (11) 0.0203 (12) 0.0002 (10) 0.0059 (10) 0.0018 (9) C10 0.0231 (11) 0.0272 (12) 0.0287 (13) 0.0003 (10) −0.0002 (10) −0.0067 (10) C11 0.0215 (10) 0.0200 (11) 0.0127 (10) 0.0017 (9) −0.0017 (8) 0.0038 (8) C12 0.0244 (11) 0.0178 (11) 0.0188 (11) −0.0020 (9) −0.0009 (9) 0.0013 (8) C13 0.0190 (10) 0.0234 (11) 0.0160 (11) 0.0028 (9) −0.0002 (9) 0.0021 (9) C14 0.0232 (11) 0.0202 (11) 0.0127 (11) 0.0035 (9) −0.0007 (9) 0.0017 (8) C15 0.0222 (10) 0.0231 (11) 0.0162 (11) −0.0006 (9) −0.0035 (9) 0.0027 (9) C16 0.0275 (11) 0.0183 (11) 0.0163 (11) −0.0019 (9) −0.0020 (9) −0.0008 (9) C17 0.0269 (11) 0.0200 (11) 0.0133 (11) 0.0025 (9) 0.0008 (9) 0.0023 (8) C18 0.0207 (10) 0.0249 (12) 0.0206 (12) −0.0013 (9) −0.0010 (9) 0.0005 (9) C19 0.0274 (11) 0.0182 (11) 0.0179 (11) −0.0022 (9) −0.0020 (9) −0.0023 (9) C20 0.0393 (14) 0.0223 (12) 0.0206 (12) 0.0051 (10) 0.0030 (10) −0.0042 (9) Geometric parameters (Å, °) 
